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APPARATUS FOR GENERATING NEGATIVE 
IONS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus for gener~ 

ating negative ions with which air can be ionized. 
2. Description of the Prior Art 
It has been known for a long time that air ions or ions in 

air greatly in?uence the health of a human body. Air ions are 
generated by electrolytic dissociation due to radioactive 
materials of the earth’s crust, cosmic rays in the atmosphere, 
ultraviolet rays, gaseous oxidization due to heat, and elec 
trolytic dissociation due to lightning discharge. They are 
also generated by electri?cation in air accompanied by water 
drop ?ssion in air. Namely, electri?cation phenomena during 
precipitation and in the vicinity of water falls are called the 
“Lenard Effect” or “Water fall effect”, and ions generated in 
air are negative ions regardless of the electric charge of 
water drops (Refer to “Atmospheric electrics”, page 27, 
written by Naohisa Hatakeyama and Minoru Kawano and 
published by Iwanarni Publishing Co., Ltd.). 

In connection with in?uences upon human bodies due to 
positive and negative ions which are generated by electric 
dissociation of air, it is generally said that positive ions 
excite the nerves and negative ions tranquilize the nerves. 
For this reason, it is considered that negative ions generated 
in air at and around water falls, rivers, and sea shores refresh 
human bodies and minds. 

In recent researches, it has been found that negative ions 
have a dust eliminating e?‘ect, sterilization e?‘ect, deor 
dorization and gaseous constituents eliminating e?ects, and 
electri?cation preventing effect, and furthermore have favor 
able in?uences on the growth of animals and plants. And 
attention has been made to negative ions. 

Conventionally, a negative ion generating apparatus in 
which positive and negative ions are generated by utilizing 
corona discharge and the positive ions are caught while the 
negative ions are extracted, has been used as a device for 
arti?cially generating negative ions. However, it has been 
found that, when this kind of a device is used, ozone and 
nitride oxide which are harmful to human bodies are gen 
erated as byproducts. 
On the other hand, according to the Lenard E?ect, it is 

possible to generate a comparatively large number of nega 
tive ions with a small electric power due to only ?ssion of 
water drops, without generating any harmful materials nor 
further requiring electric power as necessary when corona 
discharge is utilized. 

Lenard found out through experiments that, in a case 
where water drops are split when colliding with a metal 
plate, ions are generated in atmospheric air; the total quan~ 
tity of electri?cation of the split water drops becomes larger 
than the electric quantity of the initial water drops; and the 
total quantity of electric charge of ions generated in air is 
equal to the quantity of electricity of the water drops 
increased through ?ssion. However, thereafter, Simpson 
repeated Lenard’s experiments, carried out measurements 
by using more accurate devices, and con?rmed and reported 
that only ?ssion of water drops in air brings the results 
similar to the case of Lenard’s ; ions generated in air are 
negative ions regardless of the electric charge of the water 
drops; and the water drops have the positive electric charge 
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2 
which is equivalent to number of ions generated in ?ssion 
(“Atmospheric electrics”, pages 26 to 27, written by Hisanao 
Hatakeyama and Minom Kawamoto and published by Iwan 
ami Publishing Co., Ltd.). 
A method to utilize the Lenard Effect is disclosed in 

Japanese Laid open Patent Publication No. Hei 4-141179 
and No. Hei 5-31198. In the method described in these prior 
embodiments, in summary, microscopic water drops are 
formed and mixed with air to take out negative ions by 
selecting the particle size of the microscopic water drops 
mixed with air. The method described in the prior embodi 
ments is basically based on the concept that a water jet 
stream is split or separated by bringing it into collision with 
a metallic plate. It is deemed that Lenard’s experiments are 
faithfully repeated. 

In regard to a mechanism with which ions are generated 
in air due to ?ssion of water drops, it is explained as follows, 
in the electrostatic handbook, page 104, (“Electrostatics 
Academy”, Ohm Publishing Co.); namely, in a case where 
phase or is gas (air) and phase B is liquid (water), when high 
energy (jetting, collision and shedding) is given to water, 
electric double layers by H", OH- due to ion dissociation of 
water is formed, and at the phase boundary, electric doublets 
are oriented to form double layers of electric dipole due to 
the electric dipole moment (6.l7><l0_3 Cm), wherein nega 
tive ions are oriented outwards. More negative ions are 
attracted near the liquid boundary, and positive ions are not 
pulled so strongly and freely in the liquid. Therefore, posi 
tive ions remain in the liquid and are neutralized through 
grounding. In the case where water drops are ultimately 
minimized by providing high energy such as jetting, colli 
sion, shedding and so on to water, when electric dipole is 
oriented on the surface of water drops, oxygen (02) mol 
ecules which exist at the phase boundary at the gaseous (air) 
side are ionized and become groups of negative ions 
expressed with O2_.(H2O)n. These groups of negative ion 
particles are de?ned as negative ion added water molecules. 

According to the ion generating mechanism described 
above, it is found that air is ionized by providing high energy 
to water drops and splitting the water drops. Therefore, in 
Lenard’s case, high energy is given to water drops by 
bringing water drops into collision with a metallic plate. 
However, according to Lenard’s method employed in the 
prior embodiments, the energy given to water drops will be 
determined by the jetting pressure of water and the distance 
between water jetting nozzles and the metallic plate. So, a 
pump having a large output must be used to secure high 
pressure jetting with the distance between the nozzles and 
the metallic plate adequately maintained. 

Japanese Laid Open Patent Publication No. Hei 4-141179 
discloses an example of using an ultrasonic humidi?er for 
the purpose of generating minute water drops. However, it is 
necessary to provide an ultrasonic generator having a high 
output capacity in order to give high energy to water drops 
by utilizing ultrasonic waves. Therefore, it can not be said 
that the ultrasonic humidi?er is an effective means from the 
standpoint of negative ion generation ratio per unit power. 
As pointed out by Simpson, only ?ssion of water drops in air 
may produce the same effect as that of Lenard’s case. 

It is therefore an object of the invention to provide an 
apparatus for generating negative ions by functionally mak 
ing clear the mechanism of generating negative ions as much 
as possible and e?iciently utilizing the functions thereof. 

It is another object of the invention to provide an appa 
ratus for generating a large amount of negative ions through 
gas and liquid separation after splitting liquid into minute 
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water drops by utilizing the high energy of a turning air 
stream. 

It is a further object of the invention to provide an 
apparatus for generating a large amount of negative ions by 
providing an ion dissociation treatment to the liquid to be 
split into minute water drops in advance. It is a still further 
object of the invention to provide an apparatus for splitting 
the liquid jetted into the turning air stream into rnicronized 
water drops by utilizing the centrifugal force generated by 
the turning air stream and causing a Coriolis force to act on 
the liquid drops. 

It is a further object of the invention to provide an 
apparatus for jetting liquid into the turning air stream by 
causing air to ?ow along a helical portion of a screw guide 
arranged in a pneumatic feeding conduit and causing spiral 
movement to the air stream. 

It is a further object of the invention to provide an 
apparatus for jetting liquid drops into the turning air stream 
by applying to the turning air stream the jetting liquid drops 
and providing the centrifugal force and Coriolis force to the 
liquid drops. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view showing the electrostatic ?eld distribu 
tion in the gas and liquid phases, 

FIG. 2 is a view showing a preferred embodiment of the 
present invention, 

FIG. 3 is a view showing the shape of a screw guide, 

FIG. 4a is a sectional front elevation view of a nozzle, and 
FIG. 4b is a cross-sectional view taken along the line 4b—4b 
of FIG. 4a, 

FIG. 5a is a view showing a jetting angle of a liquid to a 
turning stream of gas, and FIG. 5b is a view showing an 
expansion of split water drops, 

FIG. 6 is a view showing the pitch and inclination angle 
of the screw guide, 

FIG. 7a is a view showing another preferred embodiment 
of the invention, and FIG. 7b is a view showing the pitch and 
inclination angle of the screw guide, 

FIG. 8 is a view showing the measurement data of the air 
ion quantity in the atmosphere, 

FIG. 9 is a view showing the measurement data of the air 
ion quantity, and 

FIG. 10 is a view showing a preferred embodiment 
separately provided with an ion dissociation device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A negative ion generation mechanism according to the 
invention functionally carries out an ion dissociation treat 
ment, liquid drop activation treatment, ionizing treatment of 
gas particles, and gas and liquid separation treatment in the 
above order. The respective treatments can not be clearly 
distinguished from each other. The ion dissociation treat 
ment will be naturally carried out by the activation treat 
ment. However, it is more effective to perform the ion 
dissociation treatment prior to the activation treatment of 
liquid drops. The technical meanings of the respective 
treatments will be described below. 

Liquid drops split in air are ion-dissociated and activated 
to cause gas particles to be ionized, so that liquid or negative 
ion added water molecules are accordingly generated. The 
negative ion added water molecules are separated from the 
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4 
water drops by a centrifugal force separation method, and 
can be extracted and taken out. 

In the invention, liquid (water) is jetted into turning 
stream of gas or spirally ?owing gas to thereby be split and 
receives intensive centrifugal force and Coriolis force which 
are generated in the turning stream of gas to be thereby 
ion-dissociated, and the liquid (water) is activated. The 
Coriolis force is a factor (f) based on the latitude and is one 
of the assumed forces acting on a moving substance in the 
rotating coordinate systems. Assuming that the angular 
speed of rotation is “to”, and the mass of a particle and linear 
velocity are respectively “m” and “v”, Coriolis force is given 
with an expression of 2 mXmXV. The Coriolis factor (f) 
which generates Coriolis force is given with the following 
expression: 

Wherein Q is the angular speed of the earth’s rotation and 
ID is the earth’s latitude. The Coriolis force resulting from 
the earth’s rotation reversely acts in the Northern Henri 
sphere and Southern Hemisphere. As it is to the right side 
relative to the advancing direction in the Northern Henri 
sphere, the direction of turning or spiral ?owing so that the 
Coriolis force based on the angular speed vector of the 
earth’s rotation is applied to liquid. By effectively using the 
Coriolis force, it is possible to obtain energy substantially 
equal to that given when rain drops fall several hundreds of 
meters, with a travelling distance of only a few centimeters. 
The ion dissociation is an ion dissociation treatment of 

water. Where liquid (water) is provided with intensive 
energy, water (H2O) is dissociated as shown below; 

As shown in FIG. 1, double layers of electric charge are 
formed in the liquid, and the oriented electric dipole causes 
negative ions to be oriented outwards on the surface of the 
liquid adjacent to air, thereby causing negative ions to be 
more attracted in the vicinity of the liquid surface. Here, if 
water is mechanically split into small water drops by a 
certain method, the net electric charge in the water drops is 
made negative, and the positive ions become large and 
remain in the water or will be neutralized through grounding 
(Refer to “Static electricity handbook”, page 104 edited by 
the Static Electricity Academy and published by Ohm Cor 
poration). 

As a rule, the ion dissociation has no relation to ?ssion of 
liquid. Therefore, if liquid is mechanically, electrically, 
electromagnetically, or optically treated or irradiated with 
radiant rays prior to ?ssion of liquid drops in air, and the 
ion-dissociated liquid is split in air, the ionizing thereof is 
made more effective. 

If the ion-dissociated liquid particles are accelerated with 
high energy given thereto, since the liquid drops are given 
high energy, ion dissociation and ?ssion of the liquid drops 
are promoted. Thus, the phase boundary of the liquid drops 
is activated. 

In the activation of the phase boundary of the liquid drops, 
electric doublets are oriented by the dipole moment of water 
to thereby form double layers of electric doublets, and 
negative electric charge is discharged when orienting nega 
tive ions outwards. 
H“:OH' in the liquid drops which are unlirnitedly micron 

ized is held together with Van der Waals forces. However, as 
they are given a strong centrifugal force (mrmz) (r is radius) 
and Coriolis force (2 mvm), H“ and OH‘ are oriented by the 
difference of the mass (H+=l, OH‘I17), so that OH‘ orients 
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outwards. Negative charge are discharged while the electric 
doublets is being oriented. 

Gas particles are necessarily ionized in line with the 
activation of the liquid drops. The liquid drops are unlim 
itedly rnicronized while they are moving with high energy 
given thereto, and oxygen molecules (02) which exist at the 
gas (air) side phase boundary are ionized, thereby generating 
negative ion added water molecules expressed by 
O"2-(H2O)n. It is possible to separate and extract air includ 
ing negative ion added water molecules from the liquid 
drops by using a centrifugal force separation method. 

In the invention, it is possible to spout liquid at an angle 
in the direction opposite to the stream of air, in order to split 
liquid into micro liquid drops in the turning air stream. The 
velocity of a high speed air stream is faster toward the 
conduit wall and slower toward the center part as shown in 
FIG. 5b. 
As a result, a great pressure (+P) will be given to the outer 

circumference in the vicinity of the conduit wall, and the 
pressure (—P) is smaller at the inner circumference in the 
vicinity of the center part. When liquid is jetted at a right 
angle for the air stream direction, the liquid drops are not 
actively splashed out but may drip at the inner circumfer 
ential part. If liquid is jetted in the direction opposite to the 
stream of air, the splashing degree of the liquid drops will be 
increased. Furthermore, if the liquid is jetted with revolu 
tions, the liquid drops can reach the outer circumferential 
part where the air pressure is high while turning in the air 
stream, and are splashed into the air stream. This is identical 
to the principle that it is not smooth to remove water from 
a bottle having a small mouth and ?lled with water but it is 
made much easier to remove if water in the bottle is turned. 
It is preferable to give a spouting energy to the jetting water 
stream by causing a centrifugal force and Coriolis force to 
act thereon. Furthermore, in the invention, the centrifugal 
force and Coriolis force are controlled with the inclination 
angle and pitch of the screw guide, wherein the pitch of the 
screw guide is gradually increased from the upstream side, 
and the start-up angle of the inclination is made small. 
Therefore, the gas and liquid separation efficiency is 
increased with less pressure loss of the air stream, and a 
large amount of negative ion added water molecules are 
generated. 
The gas and liquid separation treatment is for separating 

air including negative ion added water molecules from 
liquid drops. It is necessary to carry out the gas and liquid 
separation quickly before positive and negative ions recom 
bine with each other. Liquid drop particles are substantially 
separated by a centrifugal force while being turned with 
intensive centrifugal force action given thereto. Further 
more, the liquid drops are separated with a cyclone separa 
tor, and air including negative ion added water molecules is 
delivered into the atmosphere. 

It is possible to optionally take out positive ions left over 
in the liquid drops as necessary. If not necessary, positive 
ions are returned into the liquid tank and neutralized by 
grounding. 

In FIG. 2, the preferred embodiment shows an example 
where a negative ion generating device 1 is provided outside 
a chamber 8 where the atmosphere is controlled. The cham 
ber 8 is controlled by an apparatus according to the inven 
tion, and it includes houses, offices, refrigerators, foodstuff 
processing and preserving rooms, clean rooms, growing 
facilities for animals and plants, etc. The apparatus accord~ 
ing to the invention does not aim at controlling the atmo 
sphere of a room, but negative ion added water molecules 
generated with the apparatus may be utilized for a nebulizer 
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6 
and for washing substances. The negative ion generating 
apparatus 1 is formed of a combination of a centrifugal force 
and Coriolis force generating device 2, and a gas and liquid 
separation device 4. 
The centrifugal force and Coriolis force generating device 

2 has an air inlet port 5, a liquid inlet port 6, and an air 
exhaust port 7. A high speed air stream generating device 3 
isgconnected to the air inlet port 5 to supply atmospheric air. 
The gas and liquid separation device 4 is connected to the air 
exhaust port 7, and air from which liquid is separated is 
delivered through the outlet port thereof. A tank 9 is con 
nected to the liquid inlet port 6 via a pump 10 to supply 
liquid in the tank to the port 6. In the preferred embodiment, 
an output tubing path 11 of the gas and liquid separation 
device 4 and input tubing path 12 of the high speed air 
stream generating device 3 are opened to the controlled 
chamber 8, thereby forming a circulation system. Further— 
more, in the preferred embodiment, the negative ion gener 
ating device 1 is provided outside the controlled chamber 8 
and is connected to the controlled chamber 8 with tubing 
paths 11 and 12. However, the negative ion generating 
device 1 may be installed in the controlled chamber 8, and 
an air feeding port of the gas and liquid separation device 4 
and an air inlet port of the high speed air stream generating 
device 3 may be opened in the controlled chamber 8, 
whereby the system may be used as an in-chamber instal 
lation type. 
The centrifugal force and Coriolis force generating device 

2 is a mechanism, wherein ions are dissociated, liquid drops 
are activated, and air particles are ionized. In the preferred 
embodiment, the mechanism is such that a screw guide 14 
is arranged along the axial center in a horizontal pneumatic 
feeding conduit 13, a nozzle pipe 15 is provided on the axial 
center thereof, and a water reservoir 16 is provided on the 
lower circumferential portion. 

Water in the tank 9 is lifted into the water reservoir 16 by 
the pump 10. The water in the water reservoir 16 is lifted by 
another pump 17 to be delivered into the nozzle pipe 15. In 
the preferred embodiment, the tank 9 is provided with a 
refrigerator device 19, whereby the supplied water is cooled 
down to a necessary temperature. 
The screw guide 14 introduces the air stream into the 

pneumatic feeding conduit 13 as shown in FIG. 3, and the air 
stream is spirally turned in the axial direction of the conduit. 
In the preferred embodiment, the orientation of the air 
stream turning is regulated by the screw guide 14 so that 
Coriolis force is oriented in the angular speed vector of the 
earth’s rotation. 
On the nozzle pipe 15, nozzles 18 are provided and 

opened at required portions of the circumferential surface 
along the axial center thereof, and the nozzles 18 spout 
liquid supplied from the water reservoir 16 into the turning 
air stream in the pneumatic feeding conduit 13. In the 
preferred embodiment, the nozzles 18 form an ion dissocia 
tion mechanism. Water is spouted with high pressure from 
the nozzles 18 and is given energy, thereby causing water to 
be ionized. As a matter of course, if water which is ion 
dissociated in advance is supplied into the pneumatic feed 
ing conduit 13, the ions will be more dissociated. 
The high speed air stream generating device 3 is a fan for 

an air blower. In the preferred embodiment, it absorbs air in 
the controlled chamber 8 and delivers air into the pneumatic 
feeding conduit 13 via the air inlet port 5. 

In the preferred embodiment, a cyclone separator is used 
as the gas and liquid separation device 4. The cyclone 
separator is effective as far as a predetermined wind velocity 
and/or pressure is obtained for the air stream including 
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minute water drops and is discharged from the air exhaust 
port 7 of the pneumatic feeding conduit 13. Air separated 
from the liquid is introduced into the controlled chamber 8 
via the tubing path 11. 

As shown in FIGS. 4a and 4b, the nozzle 18 includes a 
nozzle casing 20 having a cylindrical nozzle chamber 21, the 
upper part of which is conical. The casing 20 has a nozzle 
port 22 at the top central portion of the nozzle chamber 21, 
and a liquid supply port 23 opened in the tangential direction 
of the bottom thereof. Therefore, the compressed water 
supplied with pressure from the nozzle pipe is turned in the 
nozzle chamber 21, and the motion energy (‘/2 mvz) thereof 
is added with a centrifugal force (mrtoz) and Coriolis force 
(2 mvm). Then, the compressed water is energetically 
ejected from the nozzle port 22 while turning and extending 
radially outwardly. 
As shown in FIG. 5a, the nozzles are oriented with some 

degrees in the direction opposite to the stream of air ?ow 
turning in the pneumatic feeding conduit 13. As shown in 
FIG. 5b, the jetting water is spouted or ejected into the 
turning air stream against the air stream direction, thereby 
causing water drops to be effectively split. A preferable 
spouting angle of the jetting water stream is 15 to 45 degrees 
relative to the vertical direction of the conduit axis, where it 
is possible to obtain the greatest effect. In this connection, in 
a case where water drops are ejected in the vertical direction 
for the conduit axis, the number of generated negative ions 
was one tenth or less. 

It is necessary to install the screw guide 14 so as to cover 
at least some distance in the air inlet side of the pneumatic 
feeding conduit in order to form a Coriolis force. In FIG. 6, 
in a case where the screw guide 14 is provided to extend two 
or more turns, the spiral pitch of the screw guide 14 is 
gradually increased from a side of the air inlet port 5 toward 
the air exhaust port 7, and the pitch is changed in the order 
of d1<<d2<<d3, thereby gradually decreasing the angular 
speed vector ((u) of the turning air stream, and the centrifu 
gal force (mroo2) and Coriolis force (2 mvto) are accordingly 
weakened to decrease the pressure loss. 
The inclination angle of the screw guide 14 is decreased 

from the side of the air inlet port 5 toward the air exhaust 
port 7 in the order of 61>>92>>93>>94. As a result, the 
inclination angle will be decreased in line with the increase 
of the spiral pitch of the screw guide 14. The resistance due 
to the centrifugal force and Coriolis force can be lessened to 
decrease the pressure loss by setting the inclination angle at 
the utmost leading tip of the screw guide 14 to a smaller 
value than the earth‘s latitude ((1)) at the installation place of 
the negative ion generating device. 

FIGS. 7a and 7b show another preferred embodiment of 
the invention. In the preferred embodiment, the pneumatic 
feeding device of the centrifugal force and Coriolis force 
generating device has inner and outer double structures, and 
this is an example of the preferred embodiment wherein the 
feeding distance is increased with the same length of the 
device. An inner cylinder 25 is provided coaxially with the 
outer cylinder 24 of the pneumatic feeding conduit, and one 
end of the inner cylinder 25 is opened to the outer cylinder 
24, and the end thereof is connected to the gas and liquid 
separation device 4. 

In the preferred embodiment, the air stream spouted from 
the high speed air stream generating device 3 is turned on the 
outer circumference of the inner cylinder 25, reversed at the 
end of the pneumatic feeding conduit 13 and introduced into 
the inner cylinder 25. And while the air stream is turning, it 
is sent to the gas and liquid separation device 4. Further 
more, in the preferred embodiment, the nozzles 18 are 
provided on the outer circumference of the inner cylinder 25. 
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8 
Furthermore, a screw guide 14 is provided between the 

inner cylinder 25 and outer cylinder 24 so that a high speed 
air stream flows into the angular speed vector direction due 
to the earth’s rotation, and a screw guide 26 is also provided 
in the angular speed vector direction due to the earth’s 
rotation inside of the inner cylinder 25. Since the inner 
cylinder is provided with many pore 25a, water drops 
splashed with a centrifugal force and Coriolis force outside 
the inner cylinder 25 are further splashed with a centrifugal 
force and Coriolis force when passing through the inner 
cylinder 25, thereby providing high energy to the water 
drops. 

Furthermore, the screw guide 14 may not be necessarily 
provided in the outer cylinder. However, it is necessary to 
spirally provide a screw guide in the inner cylinder so as to 
extend for a ?xed range from the inlet side, preferably at 
least one turn. The nozzle structure and spouting angle of 
liquid are identical to those in the ?rst preferred embodi~ 
ment. 
The pitch of the screw guide 14 in the outer cylinder is 

gradually increased in the order of: 

The pitch of the screw guide 26 in the inner cylinder is 
gradually increased in the order of: 

All the other conditions are identical to those in the ?rst 
preferred embodiment. Water passing holes 24a, 25a are 
provided at the inner cylinder 25 and outer cylinder 24. 

In the preferred embodiment, it is possible to more 
effectively dissociate ions, activate liquid drops and ionize 
air particles than with the ?rst preferred embodiment and 
possible to generate a large amount of negative ions while 
decreasing the number of positive ions in the supplied air. 
The preferred actual embodiments of the invention are 
described hereinafter: 

(Embodiment 1) Number of ions in the supplied air was 
measured by using a negative ion generating device shown 
in FIG. 2. The speci?cation thereof and measurement con 
ditions are as follows: 

I. Centrifugal force and Coriolis force generating device 

(1) Pneumatic feeding conduit 

Conduit diameter (2r) = (2 X 600) 1200 mm dia. 
Conduit length (1) 3080 mm 
Inlet diameter 436 mm dia. 
Outlet diameter 510 mm dia. 

(2) Nozzle pipe 50 mm dia 
Nozzle outlet diameter 3 mm dia. 
Number of nozzles 30 
Nozzle installation angle 30 deg. 

(3) Guide plate 

Scerw guide One turn 
Guide angle (91) 53 deg. 
Pitch (distance) (d,) 220 mm 

2. Running condition Inlet Outlet 

Air volume (ma/min.) 120 120 
Line velocity (in/sec.) l2 8 
Temperature (°C.) 19 18.5 
Humidity (%) 46 88 
Water temperature (°C.) 18 -— 
Water pressure (Kgflcrnz) 0.8 — 
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According to the results of the measurement, the number 
of negative and positive ions in the supplied air is as follows: 

90 
60 

550,000 
1,600 

Negative ions (ions per cc) 
Positive ions (ions per cc) 

FIG. 8 shows the number of negative ions and positive 
ions in the atmosphere at the place where a negative ion 
generating apparatus is installed. As made clear in FIG. 9, 
the average number of negative ions is 550,000 ions per 
cubic centimeter at the outlet of the apparatus and the 
average number of positive ions is 1,600 ions per cubic 
centimeter at the same place. According to FIG. 8, the 
average number of negative ions in the atmosphere is 90 ions 
per cubic centimeter and the average number of positive ions 
is 60 ions per cubic centimeter. 

(Embodiment 2) The number of ions in the supplied air 
was measured by using a negative ion generating apparatus 
shown in FIG. 7. The speci?cations thereof and running 
conditions are as follows: 

1. Pneumatic feeding conduit 

(1) Outer cylinder 

Conduit diameter (2R) = 1200 mm dia. 
Conduit length (L) = 3080 mm 
Inlet dimensions = 500 X 300 mm 

(2) Outer cylinder nozzle 

Nozzle pipe 50 mm dia. 
Nozzle outlet diameter 3 mm dia. 
Number of nozzles 30 
Nozzle installation angle 30 deg. 

(3) Outer cylinder angle 

Screw guide One turn 
Guide plate angle 53 deg. 
Pitch (Distance) (D1) 280 mm 

(4) Inner cylinder 

Conduit diameter (2r) = 510 mm dia. 
Conduit length (L) = 2050 mm 
Outlet dimensions : 510 mm dia. 

(5) Inner cylinder guide 

Screw guide One tum 
Pitch (Distance) (d1) 255 mm 

2. Running condition Inlet Outlet 

Air volume (m3/min.) 120 120 
Line velocity (m/sec.) 12 8 
Temperature (°C.) 19 18.5 
Humidity (%) 45 89 
Water temperature (°C.) 18 — 
Water pressure (Kgflcmz) l — 

According to the results of the measurement, the number 
of negative ions in the supplied air is 610,000 ions per cubic 
centimeter, and the number of positive ions is 1,800 ions per 
cubic centimeter. 
The following respective embodiments are examples in 

which liquid ion-dissociated in advance is split or ejected in 
air. Ultraviolet ray application, magnetic ?eld application 
and mechanical water agitation are respectively carried out 
for ion dissociation. 

(Embodiment 3) In FIG. 10, a low voltage mercury lamp 
(2 kW) device wherein the peak of ultraviolet ray wave 
length is 253.7 nm is used in an ion dissociation device 1, 
and the tank 9 is ?lled with city water (A) or distilled water 
(B). Ultraviolet rays generated by the low voltage mercury 
lamp 28 of an ion dissociation device 27 are applied to the 
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10 
liquid in a casing 29 supplied by a pump 10 from the tank 
9, thereby ion-dissociating the liquid. The ion-dissociated 
liquid is supplied to a horizontal centrifugal force and 
Coriolis force generating device 2 at a supplying volume of 
66 liters per minute and at a supplying pressure of 0.5 
Kgf/cm2. Thereafter, the liquid is spouted through the 
nozzles by a pump 17 at a supplying volume of 66 liters per 
minute and at a supplying pressure of 1.5 Kgflcmz. On the 
other hand, the atmospheric air is taken in by a high speed 
air stream generating device 3 at a volume of 20 cubic 
meters per minute and is supplied at a line velocity of 11 
meters per second, into the centrifugal force and Coriolis 
force generating device 2 having a guide 14 attached thereto 
at an inclination angle of 53 degrees at a ?xed pitch. After 
the laminar ?ow treatment, air is discharged into the atmo 
sphere as supplying air at a line velocity of 8.5 meters per 
second, and ions in this supplying air were measured. The 
characteristics of the atmospheric air and supplying air are 
shown in Table 1. 

TABLE 1 

City water Distilled water 

Atmos- Atmos 
pheric Supplying pheric Supplying 

Items air air air air 

Temperature (°C.) 17.5 17.1 17.5 17.4 
Relative 43.6 86.2 43.6 86.0 
humidity (%) 
Positive ions 0.6 x 102 2 x 103 0.6 X 102 5 x 103 
(Ions per cubic 
centimeter) 
Negative ions 0.8 X 102 4 x 104 0.8 X 102 5.5 X 104 
(Ions per cubic 
centimeter) 

(Embodiment 4) In an ion dissociation device 1, water 
was treated. Namely a clearance of 15 mm wide is formed 
between barium ferrite (BaO-6Fe2O3) sintered substances 
(20><300><200 mm), which generate a space magnetic ?eld of 
3,000 gauss and thin wires having a diameter of 1 mm are 
packed therebetween. Water is supplied in the same condi 
tions as those in the embodiment l and is further sent into 
the water reservoir 16, wherein the water is treated in the 
same conditions as those in the above. Then, ions in air were 
measured. The characteristics of the atmospheric air and 
supplying air are shown in Table 2. 

TABLE 2 

City water (A) 

Item Atmospheric air Supplying air 

Temperature (°C.) 28 29 
Relative 77 98 
humidity (%) 
Positive ions 0.5 x 102 2 x 103 
(Ions per cubic 
centimeter) 
Negative ions 0.5 x 102 3.2 x 104 
(Ions per cubic 
centimeter) 

As made clear from Tables 1 and 2, the number of positive 
ions in the supplying air after treatment is slightly increased 
in either embodiments. However, the number of negative 
ions is indeed increased 100 to 1000 times. 

Table 3 shows the characteristics of air and water in the 
embodiment 1 shown in Table 1. As a result, it is clear that 
the supplying air which is extracted as negative ions does not 
contain any impurities. 
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TABLE 3 

Results of the experimental analysis with city water used 

Atmos- Supplying Circula~ Condensed 
pheric air air ting water water 
(Pg/m3) (pg/m3) (mg/l) (mg/l) 

Na <0.5 <0.5 17 0.02 
K -— — 5,5 <0.005 

‘Ca — —/ 12 0.43 
Si <0.05 <0.05 — — 

Mg -— -— 7.3 0.029 

N0, 2 <2 _ __ 

(as N03) 
SOx 4 <3 — — 

(as S04) 
Cl- <1 <1 11 0.01 
NO; — — 0.36 <0.03 

S042- — — 1.2 0.07 

(Note) 
1. The circulating water means water in the water resercoir 16. 
2. The condensed water means water condensed and obtained by cooling the 
supplying air by a cooling devicev 

In Table 4, (A) is an example in which diesel engine 
exhaust gas and HCI gas are forcibly blown into as the 
atmospheric air, and (B) is an example wherein an agricul 
tural drug containing captan having a formula 1 is forcibly 
sprayed as the atmospheric air. 

TABLE 4 

Atmos- Supplying Circula~ Condensed 
pheric air air ting water water 
(pg/m’) (pg/m3) (mg/1) (mg/1) 

(A) Results of the experimental analysis when being 
treated with diesel engine exhaust gas and HCL gas, 

and results of the experimental analysis with city water used 

56 3 — 

170 35 

0.80 0.14 
-— —— 4.8 0.21 

2600 60 120 8 
(B) Results of the experimental analysis when being 

treated with an argicultural drug (onhosite wettable agent), 
and results of the experimental analysis with city water used 

Captan 1700 <3 3.1 0.004 
(80%) 

Captan 
0 Formula 1 

('11 
N —S — ({Z- C1 

Cl 

0 

As seen in the example, it is made clear that the supplying 
air extracted as negative ions does not have any impurities. 
As described above, in the invention, the functions such 

as ion dissociation, liquid drop activation and ionization of 
gas particles and gas and liquid separation are carried out. 
Especially, the water drops are pneumatically fed while 
applying a centrifugal force and Coriolis force. Then, the 
Simpson Effect is generated in the pipe to ionize air while 
the gas and liquid separation is being carrying out. Thus, the 
chances of recombination of positive and negative ions are 
reduced, and it is possible to generate a large amount of 
negative ions by using an apparatus having a small capacity. 
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In the invention, it is possible to establish the environ 

mental conditions including a large amount of negative ions 
which exert favorable in?uences on animals and plants 
without any harmful constituents, and furthermore, it is 
possible to obtain various excellent e?fects which are pref 
erably exerted on the growth of animals and plants, such as 
dust eliminating effect, sterilization effect, deordorization 
e?’ect, gaseous constituent eliminating effect, humidity con 
trolling e?’ect, electri?cation preventing effect, etc. 
What is claimed is: 
1. A negative ion generating apparatus, comprising, 
an air stream generating device, 
a centrifugal force and Coriolis force generating device 

including a cylindrical air feeding conduit connected to 
the air stream generating device and being formed of 
concentric inner and outer cylinders, a spiral guide 
situated in the feeding conduit for providing a spirally 
?owing air stream in the feeding conduit along the 
spiral guide when air is supplied to the air feeding 
conduit from the air stream generating device, and 
liquid jetting nozzles situated in a space between the 
inner and outer cylinders of the feeding conduit to 
provide air inhaled into the outer cylinder with liquid 
from the jetting nozzles while air is spirally ?owing in 
said space so that when the liquid is jetted into the 
spirally ?owing air stream in the feeding conduit 
through the jetting nozzles, liquid drops ejected from 
the nozzles receive centrifugal force and Coriolis force 
by the spirally ?owing air stream to form liquid par 
ticles with negative ions in air, and 

an air and liquid separation device attached to the cylin 
drical air feeding conduit for separating the liquid 
particles from air, said air passing through said space 
and entering into the inner cylinder to exit to the air and 
liquid separation device. 

2. A negative ion generating apparatus according to claim 
1, wherein said jetting nozzle includes means to provide to 
the liquid a spirally rotating force so that the liquid is jetted 
with centrifugal force and Coriolis force. 

3. A negative ion generating apparatus according to claim 
2, wherein said jetting nozzles are oriented to obliquely face 
an air ?owing direction of the spirally ?owing air stream in 
the feeding conduit. 

4. A negative ion generating apparatus according to claim 
1, further comprising a nozzle pipe situated outside and 
along the inner cylinder, said liquid jetting nozzles being 
attached to the nozzle pipe to receive the liquid through the 
nozzle pipe. 

5. A negative ion generating apparatus, comprising, 
a centrifugal force and Coriolis force generating device 

including an air feeding conduit formed of concentric 
inner and outer cylinders, a spiral guide situated in the 
feeding conduit for providing a spirally ?owing air 
stream in the feeding conduit, and liquid jetting nozzles 
situated between the inner and outer cylinders so that 
when liquid is jetted into the spirally ?owing air stream 
in the outer cylinder through the jetting nozzles while 
air is supplied into the feeding conduit, liquid drops 
ejected from the nozzles receive centrifugal force and 
Coriolis force to form liquid particles with negative 
ions in air, said air passing through the outer cylinder 
and entering into the inner cylinder, and 

an air and liquid separation device attached to the inner 
cylinder of the generating device, said air in the inner 
cylinder exiting to the air and liquid separation device 
separating the liquid particles from air. 
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6. A negative ion generating apparatus, comprising, feeding conduit so that when liquid’ is jetted into the 
an air stream generating device, spirally ?owing air stream in the feeding conduit 
a centrifugal force and Coriolis force generating device through the letting nozzles’ liquid drops ejected from 

including a cylindrical air feeding conduit connected to the nozzles receive centrifugal force and Coriolis force 
the air stream generating device, a spiral guide situated 5 by the spirally ?owing air Stream to form liquid P31’ 
in the feeding conduit for providing a spirally ?owing tides with negative ions in air, and 
air stream in the feeding conduit along the spiral guide an air and liquid separation device attached to the cylin 
when air is supplied to the air feeding conduit from the dn'cal air feeding conduit for separating the liquid 
air stream generating device, a nozzle pipe situated in particles from air. 
a center of the air feeding conduit, and liquid jetting 1O 
nozzles attached to the nozzle pipe and situated in the * * * * * 


